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I Claim: 



1 . A variable rate \olumetric particle counter comprising: 

a sample pump hiving a control input, a sample input and a sample output, the 
sample pump sample output having a sample volumetric delivery rate responsive to the sample 
5 pump control input; 

a sheath pump having a control input, a sheath fluid input and a sheath fluid 
output, the sheath pump sheath fluid ouWt having a sheath volumetric delivery rate in a laminar 
flow stream responsive to the sheath puma control input; 
^. a flow cell coupled to the sairtole pump sample output and the sheath pump sheath 

is 10 fluid output so that ihf sample is drawn in a suspension stream of a fixed diameter into the sheath 

: ess 

ifl fluid stream; 

\u a defectic/n assembly comprising at\^ast one sensor having an output indicative of 

a characteristic of the dfa\\3>^tisbension; 

datal qlhalyzer foK analyzing the detected characteristic with respect to 
1 15 predetermined critjerfa and determining control parameters to achieve the predetermined 
characteristic criteria 

sample rate controller coupled to the data an^yzer and having a control output 
connected to the control input of the sample pump for controlling the sample pump to vary the 
sample volumetric delivery rate in response to the control parameters; and 
20 sheath rate controller coupled to the data analyzer knd having a control output 

connected to the sheath pump for controlling the sheath pump to v\ry the sheath volumetric 
delivery rate in response to the control parameters. 
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2. The apparatus of claim 1 wherein the sheath pump is a syringe pump. 

3. The apparatus oY claim 2 wherein the sample pump is driven by a sample pump 
motor controlled by the sample controller. 

4. The apparatus of claim 1 wherein the sample pump is a syringe pump. 

5 5. The apparatus of cla^jm 4 wherein the sheath pump is driven by a sheath motor 

controlled by the sheath controller. 

6. The apparatus of claim l\wherein the sample is a cell reaction mixture. 

7. The apparatus of claim 6 ^herein the fixed diameter is substantially that of one 
cell in the cell reaction mixtur 

Lq 10 8. The apparatus o^claim 1 wherein the detection assembly comprises an optical 

l O detection system! 

: == ^ I 
: : I 

! ^ 9. Trae appifaWjfof claVn 1 wherein\the detection assembly comprises a magnetic 

;L. detection system. 

i]7 10. Thd apparatus of claim 1 wherein the d^ta analyzer, sample controller and sheath 

i*3 15 controller are disposed within a single device. 

11. The apparatus of claim 1 wherein the data analyzer includes at least one 
preprogrammed pump profile for determining the control parameters. 

12. A variable rate volumetric particle counter composing: 

means for delivering a sample at a sample volumetric delivery rate; 
20 means for delivering a sheath fluid at a sheath volumetric delivery rate in a 

laminar flow stream; 
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means for drawing the sample in a suspension stream of a fixed diameter into the 
sheath fluid stream; 

means for detecting a characteristic of the drawn suspension; 

means for analyzing the detected characteristic with respect to predetermined 
criteria and determining control parameters to achieve the predetermined characteristic criteria; 

means for controlling the sample pump to vary the sample volumetric delivery 
rate in response to the control parameters; and 

meaftis for controlling th^ sheath pump to vary the sheath volumetric delivery rate 
in response to the/control parameters. 

13. The apparatus okclaim 12 \4herein the sample is a cell reaction mixture. 

14. The apparatus of clkim 13 wherein the fixed diameter is substantially that of one 
cell in the cell reaction mixture. 

15. The apparatus of claim 12 whWein the data analyzer comprises at least one 
preprogrammed pump profile for determining theYontrol parameters. 

16. The apparatus of claim 12 wherein the sheath pump is a syringe pump. 

17. The apparatus of claim 12 wherein theWmple pump is a syringe pump. 

18. A method for determining a characteristic of a sample comprising the steps of: 
delivering^ the sample at a sample volumetric delivery rate; 

delivering ^sheath fluid at a sheath volumetric delivery rate in a laminar flow stream; 
drawing the sample in a suspension stream of a fixed diameter into the sheath stream; 
detecting a characteristic of the drawn suspension; 
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analyzing the detected characteristic with respect to predetermined criteria and 
determining control parameters to achieve the predetermined characteristic criteria; . 

controllingfthe sample pump to vary the sample volumetric delivery rate in response to 
the control parameters; and 

controlling the sheath pump to vary the sheath volumetric delivery rate in response to the 
control parameters. 

19. The method of claim 18 wherein the sample is a cell or particle reaction mixture. 

20. The method of claim 18 wherein the characteristic is a particle or cell count. 

21. The method of claim 18 wherein the control parameters are derived from 
predetermined pump profiles. 

22. The method of claim 18 wherein controlling the sample pump and controlling the 
sheath pump further comprising adjusting the volumetric delivery rate of at least one of the 
sample pump and the sheath pump to produce a detected characteristic in a predetermined range 
between a minimum value and a maximum value. 
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